Objective: Urban terrorist attacks are increasing worldwide. After suicide bombings in Ankara and Urfa in 2015, the Department of War Surgery in Gülhane Military Medical Academy (GATA) started the "Current Approaches to Firearms Injuries Course" for training civilian doctors potentially unfamiliar with these injury mechanisms. Here we present the attending doctors' pretest and posttest results.
INTRODUCTION
Trauma care presents unique challenges even for the most seasoned surgeons under optimum civilian hospital settings (1) . Trauma care requires uninterrupted trauma life support in the prehospital period and management by trauma specialists. Survival and functional recovery are inversely proportional to the elapsed time to trauma management (2, 3) . In military settings, these scenarios are complicated by the austerity of the environment, scarce logistic support, long distance transport times, use of more lethal weapons, and large numbers of casualties with multiple complicated injuries (4) . Typically, the injuries inflicted by rifles and explosives are different from those inflicted by civilian trauma mechanisms (5) . Thus, the majority of the expertise in the management of these injuries is confined to military medical settings (5) .
After 2000, terrorism against both civilian and military settings has increased worldwide. In 2014, a total of 13463 terrorist attacks resulted in more than 32700 deaths and more than 34700 injured worldwide. There were 2.6 fatalities and 2.9 injuries per attack (6) . Simultaneously, the unprecedented use of explosives against Turkish military personnel and Turkish citizens resulted in an increased casualty surge with multiple complex injuries (7) . At present, Turkey neighbors at least four active military conflicts and has terrorism-related violence in close proximity to its borders.
The most feared aspect of terrorist attacks lies in its unexpected nature and its potential to create largescale mass casualty incidents. Military surgeons are trained to operate in austere conditions, and the military health system depends on 7/24 trauma preparedness. In 2015, terrorist suicide explosions in Urfa and Ankara prompted the Department of War Surgery in Gülhane Military Medical Academy (GATA) to act for training civilian doctors potentially unfamiliar with these injury mechanisms. Thus, the first "Current Approaches to Firearms Injuries Course" was held in GATA Ankara on November 21 through November 25, 2015. The 5-day course aimed to convey the most up-to-date approaches in all possible aspects of terrorism-related trauma to surgeons and emergency medicine specialists. Course attendees were applied a pretest and posttest to compare each participant's change in knowledge as a result of the course. We hypothesized that course attendance was associated with significant gains in knowledge.
MATERIALS and METHODS
Our study was prospectively designed as within-subjects pretestposttest to evaluate the effectiveness of the course. Twenty-nine lecturers from 15 of 16 medical departments were asked to prospectively prepare one multiple-choice question each on the core issues of their lectures. Medical deontology lecture was excluded from the pretest and posttest study. Twenty-nine questions were gathered. Each question was assigned random numbers and a blinded medical doctor randomized these numbers by using a Research Randomizer (8) to select 15 questions for the study (Table 1) .
Starting from November 21, from the entire applicant doctors from hospitals in Turkey, 50 surgeons and emergency medi- cine specialists attended the first course. Four attendees were excluded from the study due to incomplete attendance to the whole course lectures. The course comprised 30 lectures from 16 different medical specialties (Table 1 ). The attendees were given 15 minutes and were asked to answer the pretest questions before the first lecture of the course. After the completion of the pretest, each attendee was asked to remember the unique number on the pretest paper and to rewrite it on the posttest paper for matching each participant's performances. On the posttest, the arrangement of the questions and multiple choices were also changed to decrease the possibility of memory and maturation effects and to improve the validity of the study. After the completion of the last course lecture, the attendees were given 15 minutes to answer the posttest questions. 
RESULTS
All 46 attendees were male, and their mean age was 36.8±6.3 years. General surgeons and thoracic surgeons accounted for 23 (50%) and 7 (15.2%) of the 46 attendees, respectively (Table 2) . Overall, the pretest and posttest median success points of the doc- (Table 3) . Overall, the accuracy of the posttest answers on 11 of 15 (73.3%) trauma lectures was improved, and the difference was significant (p<0.05) (Tables 3a, b) .
We also analyzed the changes in the test results of doctors from big cities (İstanbul-Ankara-İzmir) and others. The results showed that the increase in the test scores was similar between the two groups (ANOVA test statistic 0.181, p=0.67). The pretest and posttest points of the two groups of doctors were also similar (p>0.05), and the posttest scores were significantly higher (p>0.001) (Figure 1) . The relative effect changes in the test scores are shown in Table 4 .
DISCUSSION
As in the example of Ankara bombings in 2015, modern military warfare is shifting to civilian settings more frequently and millions of civilians now live under the threat of such terrorist attacks, and any surgeon in a civilian hospital could potentially encounter mass casualty incidents and the need to treat the consequences of blast and secondary effects of an explosion (9) . Thus, in order to attain a higher level of preparedness in civilian hospitals, military surgeons in the Turkish Armed Forces (TAF) can provide a precious opportunity to their civilian counterparts to learn and apply the lessons learned in military hospitals.
Among many reports, Brown et al. (10) reviewed the United Kingdom's military casualties with extremity injuries and demonstrated that the prognosis is worse after military vascular trauma if there is an associated fracture, probably due to higher energy transfer. Their study concluded that torso vascular injuries were associated with poor prognosis and few survived to surgery, while peripheral vascular injuries were less fatal but they were frequently associated with multiple traumas that could lead to death. They also showed that almost half of the casualties with isolated extremity vascular injuries were associated with physiological signs of shock and anatomic factors that required amputation.
A primary blast wave inflicts the gas-containing organs, such as ears, lungs, and intestinal organs, and may be overlooked by most clinicians if not military affiliated (11) . Pulmonary primary blast injury may be evident upon presentation or may manifest as late as 48 hours from the time of the explosion (12). Secondary fragment-related injuries of the abdomen are more frequent than the primary blast injuries (12, 13) . However, primary blast-related delayed intestinal (terminal ileum and caecum) perforation has also been reported and careful clinical follow up for 48 hours has been suggested (14) .
Terror-and combat-related injuries are more severe than civilian mechanisms of injury (15) . In Israel, terrorist bombing activities have almost been a daily occurrence between the years 2000 and 2003, killing 632 and injuring 4274 civilians (16) . Typically, these victims require a longer in-hospital care and have higher morbidity and mortality rates than other types of trauma (16) . Kluger (17) reported that 30% of terrorist attack victims had ISS>16, 53% required surgical interventions, 23% required intensive care unit stay, and 20% needed to be hospitalized for >14 days.
The above-mentioned few examples of explosives-related injuries show the importance of civilian surgeons having adequate knowledge of the pathophysiology of explosives-related injuries. The terrorist bombing in Madrid on March 11, 2004 , instantly killed 177 and injured >2000 people. In their report, Gutierrez de Ceballos et al. (18) concluded that they still lacked a fully functional national and regional trauma system and policymakers should be committed to trauma education and well-staffed hospital emergency services to create such a system.
Even after man-made disasters, health care workers suffer from denial (e.g., "it will not happen here, it will not happen to me, someone else will be there to take care of the problem") issues.
Johannigman suggests health experts should be concerned about when the next terrorist attack will occur instead of "if it will happen" and participate in training processes to be prepared for different disaster scenarios (19) .
Unfortunately, many surgeons on various specialties today have not had substantial trauma experience or have had inadequate training on trauma. A general surgeon is unlikely to encounter a significant number of trauma cases affecting body regions other than the abdomen. Trauma surgery has become a separate subspecialty in North America, while the curriculum for a trauma fellowship program is being developed by the Royal Australasian College of Surgeons.
Currently, TAF Health Command has several dedicated Role 2 and Role 3 trauma centers with enhanced trauma capabilities. Over the past 30 years of combat and terror incidents, trauma experience has accumulated to develop a military trauma and trauma-related mortality database, advanced resuscitation strategies, strategic cryopreserved blood and blood component stores, advanced tourniquet devices, early blood transfusion during casualty transport by military helicopters, and tremendous experience in treating contaminated and complicated soft tissue wounds.
As some of the above-mentioned advances may not be applicable to civilian medical system, many others offer a great opportunity to implement these advances to civilian medical care. The first "Current Approaches to Firearms Injuries Course" has been designated to achieve this goal. The pretest and posttest results show a significant improvement in the attending doctors' military trauma knowledge. On March 20, 1995, Tokyo was targeted in five coordinated attacks with sarin gas, and the medical care provider casualty rate was above 20% due to a lack of training and recognition (19, 20) . As CBRN attacks may also target the civilian population, the current course also fills the knowledge gap in this most dreaded type of trauma.
CONCLUSION
Continuing efforts to implement trauma-training opportunities are required to achieve reciprocal learning between the civilian and military health systems, which will improve trauma care, both on the combat field and in the civilian population. Combined efforts in developing such training modules will probably be substantiated by the ambitious attendance of national health care providers.
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